This paper describes the effects to sufferers of exposure to low frequency noise in the UK. Low frequency noise is now a recognised problem in many countries in the world and although a relatively small number of people are affected, those who are tend to suffer severe distress. In most situations a single sufferer, or perhaps a couple living in the same property, is affected but occasionally a cluster of complaints arises in a particular area. Human reaction to sound is known to be dependent not just on the sound itself, but on a complex array of other factors including personal associations with the sound. In undertaking a project, funded by Defra, to develop a procedure to assess low frequency noise complaints, we complimented the physical recordings of low frequency sounds in homes with questionnaires and interviews with the sufferers themselves to determine whether sociological or other factors might influence the results. From this we obtained a significant amount of personal data about the individuals themselves. This gave a significant overview of the background to the LFN complaint that might have a bearing on the responses. In this paper we discuss the rationale for collecting details about individuals' residential and occupational histories, their general health, details of the noise they are exposed to, suspected sources of the noise, effects of the noise on themselves and their health, and any measures they have taken to cope with or avoid the noise. We demonstrate that many complainants have ongoing problems which they associate with low frequency noise, and which have a fairly serious impact on their lives. We show how these sociological factors have been incorporated into a 'Procedure for the assessment of low frequency noise complaints' to be used by local authorities and argue that the answers to the questions developed help local authorities distinguish cases where they should act from those where they can do nothing to help.
diesel engine idling in the distance', and invariably they describe a noise that is intense, even deafening to them while at the same time visitors to their home hear nothing. It is common that they also report a sensory perception of vibration that is not perceived by others (Moller and Lydolf, 2002) . This discrepancy between how the sufferer perceives the sound and how others experience it is one of the most perplexing aspects of low frequency noise, and can leave the sufferer feeling increasingly isolated and confused. A significant and detrimental result of this discrepancy can be a complete breakdown in communications between the Local Authority's Environmental Health Officer (EHO) who has a statutory duty to prevent noise nuisance but who becomes convinced that the complainant is suffering from tinnitus, and the sufferer who becomes convinced that the EHO is colluding with whoever they suspect is causing the noise. More recently there is better recognition of such cases as the number of documented cases has increased and fewer sufferers are misdiagnosed as having tinnitus, but there is still the underlying suspicion by sufferers that nobody really believes them.
The fundamental question is 'how is it that one person can describe a sound as loud while another cannot even hear it?' One possible explanation is based on the way the human hearing system operates at low frequency. The perceived loudness of low frequency sounds increases very rapidly with increasing acoustic energy and so low frequency sounds just above the threshold of hearing can be perceived as loud, even uncomfortably loud. Add to this the fact that individual hearing thresholds vary and you find that people with more sensitive hearing can hear sounds which are inaudible to others. The result of this may be a situation where a low frequency sound is above one person's threshold, enough to sound relatively loud, but below the threshold of another person with less sensitive hearing who therefore cannot hear it at all. This situation does not arise with most other (non low frequency) sounds, because their perceived loudness increases much more slowly with increased acoustic energy. In other words 'normal' sounds need to have very much more acoustic energy than the hearing threshold before they become uncomfortably loud. Although this explanation is somewhat contrived it does illustrate how perception of low frequency sound can contradict our more usual experience of sound. An appreciation of these subtleties is extremely important because the counterintuitive nature of low frequency sound makes it difficult to base accurate judgements on personal experience.
A compounding factor is that 'sensitisation' to low frequency sound often occurs over time, leaving the sufferer more aware of the sound and unable to shut it out or get used to it. This may lead to the sound growing in importance to the sufferer until it becomes all-consuming. It is not fully understood why, but this effect tends to happen more with low frequency sounds than other sounds and therefore a short visit to a property affected by low frequency noise does not always give an adequate impression of what it is actually like to live with the sound, making evaluation even more difficult.
With this background, the Department for the Environment, Food and Rural Affairs (Defra) commissioned a team at the University of Salford to undertake a study to develop criteria for assessing low frequency noise complaints (see Moorhouse et al, 2005a) . This comprised of a set of field and laboratory studies from which a procedure for the assessment of low frequency noise was ultimately developed (Moorhouse et al, 2005b) . Subsequently a group of Environmental Health Officers from different local authorities in the UK conducted field trials to test the usefulness and workability of the procedure for assessing LFN complaints (Moorhouse et al, 2005c) . This paper focuses on the initial field study, specifically on the subjective aspects involved in developing the criteria. In it we describe the effects to sufferers of exposure to low frequency noise. We discuss the rationale for conducting a sensitive interview with complainants and for collecting personal details and the relevance of these to the development of the procedure of assessment. Moorhouse has described the methodology for the assessment elsewhere which has focused on both the Social Effects of Low Frequency Noise Exposure on Sufferers: Developing a Procedure of Assessment subjective and objective elements of the project (Moorhouse et al, 2005d) . Further, with reference to the field trials conducted by volunteer EHOs (Moorhouse et al, 2005c) , we discuss the affective power of the interview process.
PARTICIPANT RECRUITMENT
In order to evaluate sufferers' exposure to low frequency noise a set of sufferers was identified with the help of Environmental Health Departments in Local Authority areas where there were ongoing complaint cases. Having circulated letters to a substantial number of local authorities throughout the UK over 40 possible cases were identified and evaluated. Through telephone discussion with the EHOs in question a detailed description of each case was obtained. In some cases it was appropriate to contact the complainant at this stage. A few cases also came in by word of mouth directly from sufferers who had heard about the Defra commission. Cases where several complaints occurred in a cluster were selected in preference over those that were isolated complaints. This was because it is easier to justify the complaints as reasonable if there were more than one. Additionally, it is well-known that 'mystery' cases often arise where no problem can be identified from recordings, and it was thought that selecting clusters for the field study would help to avoid such cases. Cases where there was a long history to the problem, particularly if there had been modifications to a noise source during that time, were generally avoided. This is because such cases can become overlaid with complications that make it more difficult to know if the responses are purely due to the noise. For example, a number of cases were received in which a low frequency noise source had been identified and noise control work had been carried out to the satisfaction of most residents, but where a smaller number had continued to complain afterwards. One possible cause of this is that the complainants had become sensitised whilst the noise was present. Whilst such sensitisation is a genuine part of low frequency noise cases, it becomes more difficult to classify the response as typical and so stronger conclusions could be obtained by excluding such cases.
Cases where the complainant was felt to be reasonably objective and perceptive in their judgement of the sound were selected where possible and EHOs and sufferers alike were generally keen to participate. Both groups were told that we were not intending to solve their particular problem, but rather to contribute to improved methods of evaluation in future. We adopted a policy that data collected would not be released to either party, since this could have caused political complications. Whilst all were generally anxious to solve their problem (which in most cases had defied resolution), they were generally happy to participate on the grounds that the results might help others in the future. Participants, both EHOs and sufferers, were generally extremely co-operative and helpful.
Home visits were arranged with 12 households at a time and date to suit the participant. Details of the project were explained focussing on the fact that there would be an interview as well as measuring equipment being installed in the home. It was explained that the equipment would be left for one week and that two researchers would be present. In this paper, to maintain confidentiality, all names are omitted including the local authority areas, the names of the EHOs and the name of the complainants.
THE QUALITATIVE METHODOLOGY
In addition to making physical recordings of the sounds within complainants' residences in order to test proposed criteria and to provide audio recordings for use in laboratory tests (Waddington et al, 2007) it was necessary to obtain a significant amount of personal data about the individuals themselves. This was important in order to obtain an overview of the background to the LFN complaint that might have a bearing on the responses. Details were collected about each individual's residential and occupational histories, their general health, details of the noise they were exposed to, suspected sources of the noise, effects of the noise on themselves and their health, and any measures they had taken to cope with or avoid the noise. Using a comprehensive one-to-one structured interview schedule we obtained detailed personal information from 12 LFN sufferers. All 12 sufferers answered all questions without hesitation and were forthcoming and open when answering questions relating to their general and mental health and when providing detailed information about their noise problem.
INTERVIEW TECHNIQUES
As interviewing makes up the initial stage of the procedure it is necessary to give some background to it as a methodology and tool. Interviewing is a competence which develops with experience and there are both good and bad ways of conducting an interview. We shall briefly consider some of the skills required of a good interviewer as well as some of the techniques that may be used to make the interview a more productive experience for both the interviewee and the interviewer.
Above all else interviewing is a means of communication and communication is the transmission of intended meaning to others. Communication implies that the speaker clearly understands the meaning he or she wishes to convey and that the receiver interprets the message in such a way that he or she understands the intended meaning. This may not be as easy or obvious as it sounds and so simple, but nonpatronising, language needs to be used that can be understood by both interviewer and interviewee. The skilled interviewer understands this and enables the interviewee to communicate their meaning successfully.
There are some key points to consider before starting any interview that will make it run more smoothly. Introductions are extremely important and by appearing professional and using names the interviewer will build up trust and rapport. The interviewee feels more relaxed when they know exactly who is in their home, why they are there and what is going to happen.
It is necessary to appear empathetic in order to build up confidence with the interviewee. When people feel believed and understood they are more open and trusting. Issues of privacy and confidentiality must also be considered especially when dealing with a sensitive issue or vulnerable person. It is important to ascertain that the interviewee is comfortable with the setting of the interview and the other people present. Also, to ensure the minimum of disruption, it is advised that external distractions should be minimised by closing windows, turning off TVs and radios. Ensure you are sitting somewhere comfortable at the same level as the interviewee, for example at a table, on chairs in the living room etc.
The pace of the interview should be set by the interviewee so they don't feel rushed. It is important that the interviewer is patient and flexible. It must also be remembered that the most important aspect of interviewing is the ability to listen effectively. It is vital to listen to the full answer to each question and not to jump to conclusions before hearing what the interviewee has to say. Neither should the interviewer interrupt as this may prevent the interviewee making their point. Restating the interviewee's answer in other words is a good technique which ensures that the interviewer has heard and understood the interviewee's meaning precisely.
It is essential that only one question is asked at a time and that the interviewee is given sufficient time to finish speaking before the next question is asked. Clarification can always be sought if the answer is not as clear as it could be.
Finally, there are some common errors to avoid when interviewing. These apply quite generally to interviewing but are particularly relevant when interviewing someone about a sensitive issue like a LFN complaint. It is important that the investigator is careful not to provide false assurances by assuring the interviewee that the problem can definitely be resolved. It is natural for the interviewer to want to make everything okay but it would be unreasonable to state this. However, it is important that the interviewee feels their problem is being taken seriously. Any promises made during the interview regarding follow up visits, periods when equipment will be installed etc must be followed through. It is not reasonable to follow up the visit by avoiding the complainant as this will alienate them and make them feel their complaint is not being taken seriously.
Social Effects of Low Frequency Noise Exposure on Sufferers: Developing a Procedure of Assessment
It is essential to avoid using technical terms and professional jargon in any interview, but if it is unavoidable the terms should be explained in detail. Jargon should not be used as a means of asserting authority.
Another common error when interviewing is the tendency for the interviewer to talk too much. The role should be seen as more of a listening role than a speaking role and the interviewer should only be speaking to ask questions, provide prompts and clarify responses by reiterating the interviewee's responses. Associated with this is the common desire to interrupt, especially when the interviewer thinks they know what the interviewee is going to say. This should always be avoided On top of this the interviewer must always be aware of their own personal safety. A detailed safety procedure must be in place prior to a home visit, especially if an interviewer is visiting alone.
QUESTIONS AND FINDINGS
We now discuss in detail the questions that were asked of the participants and the rationale for their inclusion. Details of current and previous occupations were gathered in order to determine whether people had any work-related exposure to LFN as this could be relevant if theories of sensitisation to LFN are verified. Additionally, it enabled us to establish whether there was any employment-related connection to the main suspected source of the LFN. Only one complainant reported any previous work-related exposure to LFN which entailed exposure to heavy drop forges, pneumatic air guns and general industrial machinery noise over the last 40 years. This complainant made himself some earmuffs as nothing was provided at the time. No other complainants reported working in environments that could be considered likely to expose them to LFN. We are confident about this as people were probed as to the actual location and content of their position -for example if someone said they were a secretary we clarified what type of work environment they were in. Confidence in the complaint was further instilled by the fact that none of the complainants named a previous (or current) employer as the likely suspect of the LFN to which they are currently exposed.
Details of current and previous addresses were gathered in order to determine how long complainants had resided at their current address and whether their residence predated exposure to LFN or if they had suffered from exposure to LFN at any previous address. Additionally, this enabled clarification to be sought on health related matters and length of exposure questions later. Only two complainants stated that LFN was detectable when they first moved into their house; all others had many years (ranging from 4 1 ⁄ 2 to 38 years) of no exposure prior to the onset of the problem.
Information about daily routines was collected to establish when the house was busiest and quietest. As the recording equipment was placed in the home for up to 7 days this helped ascertain when quality recordings might be obtained. Knowing the household's bedtimes and waking times enabled the recording devices to be set to record at appropriate times when the LFN was present but with minimal background noise. Determining what woke the complainant during the night enabled us to establish the amount of sleep deprivation associated with exposure to LFN. In some cases it was not the LFN noise that awoke the complainant but subsequent awareness of it prevented them returning to sleep. By asking what the complainant did when wakened in the night we learned about any particular coping strategies they employed at that time (later in the paper we consider the main coping strategies used by complainants, not just those employed in the night-time). All bar one respondent wakes during the night and 75% of all respondents claim it is the noise that wakes them. Over half of complainants get up and walk about when they wake up and a quarter look around the house or out the window to try to determine the source of the noise that has disturbed them. Other activities include putting on the television, using the bathroom, making a drink, taking a sleeping tablet or putting in earplugs. A third of all respondents say that although they may take action on other nights sometimes they just lie in bed listening to the noise without taking any specific action. Complainants were asked personal questions about their general health to help determine what health related problems they suffered from. Initially, at the beginning of the interview, complainants were asked to self-report symptoms they suffered from, both related to and unrelated to the LFN problem, to give them the opportunity to list what they considered the most significant health issues in their lives. In order to determine whether complainants might have a hearing problem they were asked whether they had ever had their hearing tested, how long ago this took place, the outcome, and whether they were satisfied with the outcome. This should enable us to rule out hearing problems as a cause of the problem; however, these are very delicate questions and must be handled with sensitivity as LFN sufferers are often sensitive to suggestions that it is their hearing that is the problem and by implication that there may be no environmental noise source. Complainants were also asked if they had ever suffered from tinnitus. We found that not every complainant had had a recent hearing test. Half had never had one and only 2 had had one within the previous year. Nonetheless a quarter said they had known hearing problems. One had a 60% hearing loss in one ear with the other ear normal. Another had age-related hearing loss with a loss in the higher frequencies, and one had a blockage due to sinusitis which produced a whistling in the ear All knew what tinnitus was when asked whether they had suffered from it and all bar one said they had never suffered from it. One said they were not sure as they did sometimes get a whistling in their ear but they attributed this to sinusitis. Finally, related to health, a list of other symptoms was read out and the complainant was asked whether they suffered from any of them. It was made clear that they should say whether they suffered from the symptom whether or not they attributed it to exposure to LFN. The list of symptoms was based on that published by Leventhall et al (2003) . Some complainants practiced successful coping strategies at the time of the interview and so were asked to report health problems at the time when their suffering from the noise had been at its worst. Our intention was to obtain a list of symptoms experienced by sufferers although we do not have sufficient data or expertise to determine aetiology. Further research in this area is required. Table I . shows the results of this line of inquiry reported in the order in which the questions were asked. 92% of complainants suffer from sleep disturbance, 83% suffer from stress and 67% have difficulty in falling asleep. 42% suffer from insomnia and 33% from depression. 33% suffer from palpitations although none claim to have heart ailments. 58% suffer from headaches and 25% from migraines. 42% have high blood pressure. And, perhaps most seriously, 17% have felt suicidal. In order to exclude the possibility that symptoms may be attributed to head injuries or dental surgery complainants were asked for details of any surgery or treatment they had undergone. 42% mentioned some form of dental surgery, the most invasive of which was root canal treatment received by one individual. Other reports referred to tooth extraction, dentures and crowns. Two individuals reported head injuries which were both discounted as sources of their LFN noise complaints: one head injury was whiplash from an accident a year prior to the interview (whereas the complainant had suffered from LFN for 14 years) the other was from collapsing two years previously due to an incorrectly prescribed dosage of medication which resulted in requiring stitches across the head (this respondent has suffered from LFN for 5 years).
Sufferers were asked to provide information about anyone else who heard the LFN as previous research has shown that LFN may be detectable by some people
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Mags Adams, Andy Moorhouse and David Waddington and undetectable by others. All of the sufferers reported that some other people, but not everyone who came to their residence, had heard their LFN. Overall, a wide mixture of 'others' could hear the noises including family neighbours friends and other visitors to the house. Many also reported that some of these other people felt that they could live with the noise -i.e. it didn't bother them as much as it did the complainant. Further to this we asked whether the noise annoyed every person who heard the noise equally, in order to determine whether people had their own explanations or theories about why they were bothered but others were not. Responses to this included observations about other people being too busy to be bothered by it, having more going on in their homes (family, children, loud music etc), and worrying about the value of their home if they made a complaint and then couldn't sell their property. Other people wondered whether they were more sensitive to LFN than others or whether they were simply able to hear sounds at lower frequencies than other people.
Sufferers were asked whether they had experienced similar LFN problems at their previous address (even if this was a very long time ago) or at any time in the past prior to the onset of the complaint in question. Our intention was to find out whether they had been bothered by LFN when they were younger, although a negative response to this question does not signify that younger people do not detect LFN. Two complainants stated that they had had similar noise problems at previous addresses. One of these was related to traffic noise causing the windows to vibrate, producing a hum: this was rectified with secondary glazing. The other was attributed to living amongst factories but the complainant expected to hear noise at that location and was less bothered by it. Finally, complainants were asked whether their sleeping patterns were the same at their previous address in order to see whether their current pattern was a constant throughout their life. This question elicited more discussion of changes in lifestyles and work patterns than any answers we felt related to LFN.
We asked where in the property the sufferer heard the noise in order to identify the best location to leave recording equipment. Knowing whether the noise was more detectable in particular positions in rooms enabled a more precise location to be found, thus allowing the best obtainable recording. Complainants were asked whether the noise was better or worse with the window open as the literature suggests that LFN is exacerbated in enclosed rooms due to windows and walls filtering out higher frequency sounds. It is sometimes experienced that opening the window ameliorates the LFN problem, although only 25% of respondents reported this. 50% of respondents said it made no difference whether the window was open or closed .
Complainants were then asked to describe the LFN in their own words. Subsequently they were read a list of further descriptions, taken from the LFN literature to see if any of them also matched their noise. In addition to descriptions commonly used by complainants to describe LFN other descriptions used by our respondents included: 'like a car ticking over': 'a distant hum': 'like a refrigerator building up again after the door has been opened and closed' 'like a central heating boiler': 'a whine like a jet engine or turbine', 'a whistle' 'a short beat and a long beat'; 'like a lorry with the engine going': 'like a meter winding down' 'like a spin dryer': 'like being in a microwave'; 'like a kettle warming up': 'like aircraft high overhead'; 'a deep roar' 'like a compressor unloading'; 'like emerging from a tunnel'; 'like fishing boats going to sea at night'; 'like air roaring up a chimney'. In an effort not to put words into the complainants' mouths they were asked for their own descriptions first.
Each complainant was asked if they knew the source of the noise they were exposed to. While a third of cases said they did know the source they were only able to narrow it down to a site (a particular commercial or industrial premises) rather than to a specific process or piece of equipment. Two thirds of cases did not know the source but had a variety of theories, usually with a favoured suspect. Details of how the source or possible source of the noise was identified were gathered and these included complainants visiting the sites in question or obtaining information Social Effects of Low Frequency Noise Exposure on Sufferers: Developing a Procedure of Assessment about when new equipment was brought online at the sites through various forms of correspondence with the site.
Complainants were asked some questions about the history of their LFN problem. While it was felt unnecessary to obtain the complete detailed history of the relationship between the complainant, the EHO concerned and the suspected source of the LFN enough information was sought to establish how long the LFN had been present and what steps had been taken to identify and rectify it. These histories often identified long running problems with considerable involvement of the EHO. Sometimes ameliorating procedures were put in place which either rectified part, but not all, of the problem, or seemed to remedy the problem only for it to start up again in subsequent years.
In order to obtain good recordings of the noise complainants were asked what time of the day their exposure to LFN was worst. It was expected that this would be at night time when background noises are reduced although this was not always the case. Often complainants attributed bad times to particular periods in the cycle of the equipment or process considered to be the most likely source. A number of complainants mentioned how wonderful it was when the noise stopped for a period of time, sometimes for a fortnight over Christmas or summer (which they attributed to the plant in question closing down for holidays). Despite this temporary lull they still felt on edge, expecting it to start up again at any time. For the majority of respondents, however, (83%) the LFN was continuous, i.e. it was always there. The remaining two respondents said their noise was intermittent, with silent periods in between.
Respondents were then asked to describe the background noise level in their home taking the LFN out of the equation. Given that other sounds may mask LFN we wanted to ascertain the extent to which masking sounds were present. All, without exception, described their home as 'quiet' or 'very quiet'. This raises questions about expectation and whether some people have higher expectations of intrusion of noise from environmental sources. However, some sufferers stated that they didn't mind the intrusion of other sounds such as aircraft flying overhead or the sound of the road outside their home because they knew it was intermittent, and others stated that knowing the source was important as it afforded them a sense of control.
Complainants were then asked for their subjective reaction to the LFN; they were asked to state in their own words how the noise made them feel. Put this way the question allowed for a repetition of the health symptoms the complainant suffered from or a further description of their emotional response to the noise. This prompted many people to speak of the frustration they experienced, their lack of control, and the lack of help or success from agencies they expected to have power over the situation.
Finally, issues of noise avoidance and coping strategies were explored to identify measures that had been tried and that were both successful and unsuccessful. The importance of this was to identify the extremes to which people had gone to avoid the noise as well as to identify measures that worked and could therefore prove useful strategies for other sufferers. Half of the sufferers interviewed had tried earplugs for sleeping and some found them to help and so still used them at night. Others said that they exacerbated the problem or made no difference. Headsets or ear defenders have been tried by a third of sufferers, sometimes in tandem with earplugs. Some complainants who had difficulty concentrating on watching the television said that using head phones aided their concentration. Three quarters of the complainants had tried sleeping in different rooms in their house with varying degrees of success. For those who found that one facade of the house was worse than another moving to a 'back' room proved successful. However others found no respite despite trying to sleep in the living room, the hallway, the kitchen, the cellar and/or the balcony. Some attempted putting foam under the bed legs, with no effect, while others slept with their head pointing towards the middle of the room rather than against the wall, with some effect. One respondent owned a holiday home and said they would go there to avoid the noise and would sometimes extend their vacation because they dreaded coming home. Nearly half had considered selling their home, some had even put it on the market, but all were concerned about their duty to tell potential buyers about the LFN problem. Those that had tried to sell found it impossible once potential buyers were aware of the LFN problem.
A quarter of the sufferers said they tried to concentrate on other things in order to divert their attention from the LFN. Techniques that came under this category include practicing yoga and other stress reduction techniques. A quarter of sufferers regularly took prescribed sleeping tablets in order to sleep and found these very successful but others were not willing to take medication .
Creating additional noise to mask the LFN was tried by some, again with varying success. Using a tinnitus machine' worked extremely well for one person who had discovered it on the internet, an air purifier worked for another, and yet another found that playing 'white noise' on the radio helped them sleep. Playing the radio or TV seems to have had limited success for people during the night with slightly more success during the day.
Finally, all respondents were asked if they had any additional comments that they felt were relevant to their problem but which had not been covered in the interview. Although we felt the interview schedule was comprehensive we didn't want the complainant to feel that they hadn't had the opportunity to discuss something they felt was important. In the event no new information was obtained in this way.
DISCUSSION AND ASSESSMENT OF METHODOLOGY
The results presented above indicate that all the complainants used in the study have ongoing problems which they associate with low frequency noise, and which have a fairly serious impact on their lives. Reactions to the problem of exposure to low frequency noise ranged from an annoyed interest to feeling suicidal. None of the complainants have a history of suffering from these problems at previous residences, and none have had an employment or other discernable relationship with the company or organisation suspected as the source of the low frequency noise about which they complain. Furthermore, as far as can be judged by an experienced interviewer, the complaints were genuine, and there was no hint of ulterior motives. Coping strategies ranged in extremity from wearing earplugs through sleeping in different rooms to attempting to sell the house. Not all respondents had found a strategy that worked for them at the time of the interviews although we were able to pass on information about how other sufferers coped.
Having undertaken the field work, and feeling confident about the criteria we were proposing, it was necessary to undertake genuine trials of the proposed criteria. To that end a series of six trials of 'live' LFN complaints was conducted by volunteers from Environmental Health departments. Cases were solicited by letter and email requests to 62 Local Authority Environmental Health Departments around the UK. Seven EHOs responded to offer appropriate 'live' cases and of these five eventually took part in the trials, one of which investigated two cases, enabling six cases to be examined. The selection criteria used were that the cases were 'real', i.e. resulted from a real, formal complaint, and that there were no ethical issues involved (one case was not pursued because it was felt it would be unreasonable to ask the complainant to take part).
In two out of the six cases an environmental noise was identified and its source located. In the remaining four cases no environmental noise was found and the officers concluded that there was no remedial action they could take. The EHOs' experience in applying the procedure was generally very positive: the participating officers found the procedure easy to use and that working to a set procedure increased their confidence and the complainant's acceptance of the results. They also considered that the procedure achieved a good balance, giving a set procedure but allowing them the flexibility to form their own conclusions. The EHOs were generally able to draw firm conclusions and reach 'closure' even if there was nothing they could do to help.
Social Effects of Low Frequency Noise Exposure on Sufferers: Developing a Procedure of Assessment
With particular reference to the EHOs' evaluation of the subjective part of the procedure -how they felt the questionnaire worked for them and how the initial interview was received by the complainants -it was felt that the interview provided a formal way of acquiring sensitive information that was relevant to the EHO analysis. It also engendered trust and confidence in the EHO on the part of the complainant who could see the rigour that was being applied to their case:
'Doing an interview that is formalised makes us able to tell them this is a way of gathering data and provides us with a pathway to give us confidence. It meant the complainant could see we'd done our best.' [EHO at debriefing session at the University of Salford, 02/02/05) 'The procedure... raised our credibility and the complainant's acceptance of the findings' [EHO at debriefing session at the University of Salford, 02/02/05) '[The complainant was] generally happy to be asked. It showed we were leaving no stone unturned.' [EHO at debriefing session at the University of Salford, 02/02/05) The EHOs who had found no low frequency environmental noise present commented that the lack of alternative, more appropriate course of action for the complainants was difficult. Currently there is no further advice that can be given to help complainants who are still suffering with their problem. There was a strong feeling that officers need somewhere to send people affected in this way: 'However, complainants who perceive noise, which can not be detected within the scope of this document generally will not seek advice or help from other agencies and tend to continue to complain about the perceived noise either directly or indirectly through local Councillors. It would be useful to have advice or refer to an agency complainants who are affected in this manner which does not have the stigma of referring to the doctors or the information that the tinnitus society give.'
Consequently, we would strongly support initiatives to develop alternative courses of action, perhaps along the lines of 'relief strategies'.
CONCLUSIONS
The strengths of conducting an interview before undertaking measurements means the interviewee can be put at ease. Interviewing is a social activity and it allows time for the interviewee to see that they are being taken seriously and that they are being listened to. It provides the space for the interviewer to reassure the interviewee that they believe them and that they have experience of the issue at hand. The EHOs who took part in the trials of our procedure all felt that the interview gave them access to sensitive information that it might otherwise be difficult to ask for because it formalised the personal intrusion in such a way that the complainant saw the relevance. The interviews gave the complainants the sense that they were being listened to and that everything possible was going to be done to help them. Given this some complainants in the field trials were satisfied that their case was closed even though the case remained unsolved.
We expect a reasonably high proportion of cases to remain unsolved even with the adoption of the procedure (Moorhouse et al 2005b) . This is indicated in the results of the EHOs' field studies, half of which were unidentified, and is a common experience in countries where criteria are in use. Nevertheless, this does not negate the value of a criterion which provides EHOs with a means of distinguishing cases where they should act from those where they can do nothing to help. It does, however, indicate the need for some alternative for those sufferers not satisfied with Vol. 26 No. 4 2007 Mags Adams, Andy Moorhouse and David Waddington the outcome. Currently, the only backup in the UK specifically for LFN sufferers is through voluntary organisations such as the Low Frequency Noise Sufferers Association. Alternatively, some tinnitus clinics are experienced in handling LFN sufferers, and some success has been reported in using relaxation techniques developed for tinnitus patients for the benefit of LFN sufferers. However, there is need for further research and infrastructure in this area. For example, it would be worthwhile to 'plug in' to the existing network of tinnitus clinics for the benefit of LFN sufferers.
